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I ABSTRACT 

V A unique  clinical  .'illuation  at  tho  SKi".  Re  noarc'n  Inr.titul 

■hap  made  it  poycible  to  collect  qao  clearance  data  in  man. 

-'^Hydroqon  'qua  clearance  and  saturation  in  the  br'ain  liave 
been  monitoi-ed  in  2?  suljiects  - tv/ice  in  A of  tiiem  v^ith  C 
- 12  months^  interval.^  Each  subject  has  boon  studied  witn 
from  IS  to  3’G  clTr'ohlcaj  ly  implanted  electrodes.  The  T/2 
' for  gas  clearance/sa Luration  has  been  measured  from  1 to 
^ 76  times  around  each  of  the  460  electrodes. 

> The  half  time  for  hydrogen  gas  clearanco/satur ation 

in  the  hui'ian  brei:,  re./ flue  tun  to  be  twee  n j inlnut.  e an  d 

30  minutes  in  ere  v matter'  and  brev/eon  G and  14  minut':.'  i ri 
whi  to  matter,  . ^ In  the  ear-lob;:S  it  may  vary  fi'oai  1 to  3 
/ mlTTu  L'cnT,  aTrer  1 roiu  2 to  20  mir\utes  in  the  skcoletal  muscles. 

, 8%  CO^  added  to  the  breathing  air  caused  a drastic  re- 
duction of  the  half  time  only  in  some  areas  in  the  brain. 


1 


duction  of  the  half  time  only  in  some  area: 
O^There  must  be  a focal  mechanism  rofujlatirm 
various  areas  of  tho  br;tin.,\ 


in  the  brain, 
the  blood  1 lov; 


The  information  obtained  in  these  studies  should  bo 
taken  into  account  in  the  development  of  diving  tables  for 
diving  on  oxygen/hydrocion . Th.e  data  may  lielp  to  improve 

the  understanding  and  treatment  of  decompression  slckner's 
and  increase  the  safety  of  deep  sea  diving  important  to 
the  U.S.  Navy. 

,^15’he  Vesla  on  Person  Biomedical  Monitoring  Equi(in;ent 
has  been  refined.  Four  channels  of  data  ar:c  iriodulatcd , 
mixed  and  recorded  ori  one  track  of  a buttery  powered 
cassette  tape-recorder  modified  for  remote  operation.  ''■The 
unit  is  fitted  in  a water  tight  clam  shell,  to  be  carried  on 
the  diver ' s back. 

r"'-- 

The  Vesla  on  Person  Biomedical  Monitorirvq  has  bee:n 
demonstrated  to  the\Navy,  to  LCDR  Call  and  his  group 
at  El  Centro  Calif,  land  LCDR  Reid  and  his  group  at  Point 
Mugu  Calif. 


' yd  ^ 


WiUi  Lii'i  Mai'jpc  B Loiik.'cJ  i ca  1 Inalilute,  UniverclLy  of 
TexcfS,  Galvoston,  v.’O  iiave  aLiirtc'c!  inou  i Lor  J rici  ol  divers  In 
the  Gulf  of  Mexico.  Ttie  data  from  Lhc*  Gulf  and  the  IJor  Lh 
Sea  will  .be  conipaiablc . 

The  Qccompjl  ishtneuL  under  tiiir  contract  iias  made  us 
ready  for  biomedical  monitoring  of  operational  working  and 
inspection-dives  in  the  Nortii  Sea  for-  the  study  of  work-load, 
euphoria,  mental  impairment  and  the  diving  reflex  to  in;prove 
diving  efficiency  and  diving  safety. 

With  support  from  the  directorate  of  Labour  Safety  and 
the  Norvjcgian  Research  Council  this  studies  are  now  in 
progress  in  the  North  Sea. 


nNTKOnUCTlON 


'i'no  main  pui  tJO;je  of  L'nis  coritrcict  hnr,  bcion  L'.;  r ; uiiy 
satuiaiion  and  cl oarancn.:  Lime  lor  hydro')  ii  'j.ir  in  ma.')  to 
entabl  i sh‘  the  !uiH  time  for  hydrorjen  fjan,  clo.irancc  and 
satuiation  in  Lne  brain  ntid  the  nkcileton  muacicr. 

Inver  tiqationa  of  bi  omed  i cal  monitoriiid  of  div<-L-r  in 
wet-r.uils  liar  been  the  recond  purpose  of  Lhi;;  contract. 

Since  1952  the  main  investinator  has  carried  out 
research  in  the  tinman  brain  using  intracerc'r-ral  electrodes 
to  examine  and  treat  patients  L.uffcring  f i'om  rrelectcd 
diseases  in  the  brain. 

In  our  laboratory  at  Gaustad  these  studies  are  carried 
out  as  part  of  dcpth-electrogra[)hic/neuro:rurgical  treatment 
of  patients  suffering  from  Parkinson's  disease  and  other 
neurological  diseases.  Those  examinations  give  us  unique 
opportunities  not  only  to  improve  the  safety  of  tne  treatmeu' , 
but  are  used  to  aid  where  the.  therapeutic  coagulation  most 
successfully  may  be  applied. 

In  this  v;ay  the  intra-cerebral  studies  with  the  hydronc'ii 
gas  clearance  teciinique  are  unique  for  this  laboratory.  Ti.e 
chronic  implantation  in  the  human  brain  of  censors  as  v;el] 
as  the  developmont  of  a technique  by  whicii  blood  flovj  changes 
of  only  two  to  four  minutes'  duration  may  bo  obtained,  are 
new  and  unique  for  this  laboratory.  Preliminary  data  iridlcaf.e 
that  there  is  a steady  fluctuation  and  change  in  the  blood 
flow  to  the  various  nuclei  and  various  systems  within  the 
brain. 

The  investigators  feel  very  strongly  that  the  research 
described  in  this  report  v;ill  open  up  a nev;  area  in  the 
study  of  tiie  functioning  of  the  human  brain  and  to  v.'hich  extent 
malfunctioning  in  the  brain  may  be  attributed  to  breakdown 
of  blood  flov;. 

The  multiple  focal  intra-ccrebral  blood  flow  studies 
may  open  up  a new  area  in  the  sanie  vjay  as  the  intra-cerebral 
depth-cl ectrographic  studies  opened  up  a similar  area  25 
years  ago. 


Tm  ulittiininq  j iii|'or  Ldii  t: , needed,  b.jiolc  In  f orma  t ion  ..’jouI 
clianr;i.‘;i  in  er'icin'  iL  blood  ilov.'  fol  lowiiiy  neui  oinn  ger'y  enci 
brain  oocie-irui . I'hero  data  are  unitjue  i nf  oniiiit ion  cdK:'iit, 
abr.oluLo  l.'lood  flow  in  diiforcnt  arean  in  Llie  brai.  do;  inq  t!ie 
cdinically  critical  post  operative  period.  Ilitnerto  i 
iias  only  been  po.nsibic  to  conij')Ute  these  data  indirectly. 

Our  studies  eire  of  practical  value  for  deep  s€;a 
divirifj  on  the  Continental  shelf.  For  divers  compression 
and  decompression  Lime  are  of  great  imijortancc.  No  com- 
pression or  decompression  table  for  t’ne  treatment  or  manage- 
ment of  divers  can  be  complete  without  data  about  the  focal 
gas  cleara.ncG  from  Lhc  brain  and  the  effect  of  recir  cul  at  ion . 

Our  pi'el  irnit'.ar  y results  iridicate  that  half  time  for 
gas  clearance  in  ttic  brain  may  vary  from  loss  than  a minute 
up  to  half  an  hour  or  more,  pending  tlie  activity  of  the  diver 
and  location  in  the  brciiri. 


‘ ' I 


The  main  investigator  witii  a team  from  the  EEC 
Research  Institute  participated  under  contract  v;ith  the 
Navy  and  carried  out  EEC  and  EKG  monitoring  of  the  divers 
topside,  during  diving,  inside  tlie  Sealab  II  habitate,  and 
during  deco:npression . This  early  exirci'ien'co  pi  omptod  the 
main  investigator  to  emoarko  on  a long  range  study  mapping 
out  EKG  and  EEG  changes  in  divers  during  shallovi  and  deep 
dives  in  simulator  as  well  as  in  open  sea  dives  oven"'  hot 
water  heated  wet-suits. 


A number  of  new  technical  developments  h.ad  to  bo  under- 
taken and  operational  problems  had  to  be  solved  to  make  the 
data  available  on  magnecic  tape  for  further  advanced 
electronic  analysis  and  comparison. 


To  stimulate  these  two  studies  of  interest  to  the  U.G. 
Navy,  the  Office  of  Naval  Research  in  Washington,  in  part 
supported  the  EEG  Rcsearced  liisti  Lute's  investigation  on 
gas  clearance  and  saturation  as  well  as  bioitcedical  monitoring 
of  divers. 
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Aflt'r  pr(  i.  im  i 11,1 1 'V  iiC'fioL  i ,■  t J on  lliin  coritr'jc  1.  KOOO]'’,-- 
73-C-03'V,  v/,in  on  I’.,ni..:i  l'>.  197;  . 1‘1'iC  (.'ini I r jc: * 

v.’un  ufLev.  nevornl  'n  n. ‘vv.  1 1 n coinpl  oLnd  on  r,'ov.  1^..  1979. 

The  iiiciin  puri,o;;e  of  Liio  con  L r .'lo h.  h.jo  hc-rTi  urich<'inc;cd  tne 
whole  til. ‘6. 

The  invontl  gaticiii  on  tiio  .".-i  turn  I 1 oi : nrid  clcoc, '.('.cg 
of  hydronen  q.io  in  nu.n  v/as  cor.iplcLec!  wiln  a .special  report 
to  Oifice  of  Naval  R>_  rch  in  197G. 

The  invGs  t iga  tic'n  on  bioa.c.dJ  c,al  rnonitorinq  of  divc^rn 
advc'.nceu  tiie  .nlato  of  tne  art  of  hi  oirc'd.i  r a ! nionitoririq  in 
c:haiiiber  and  o;)en  sea  di.vlng.  VJo  c.an  lod,.iy  overi  monitor 
divers  in  !iol  waLer,  !ic-  ted  v.e  t-."'i;its  down  to  400  meter 

contlnously  lor  up  to  24  hour.'..  ‘ 

Witii  sub.stantxal  support  J r'om  the  Norwegian  Rer.eai.c!i 
Council  and  the  Norwcciian  Dira'ctorate  of  i.abour  .Safety  tiio  i 

study  of  divers  has  now  hcGii  ri.ade  Uic?  main  task  for  tne  i 

Ftc.soarch  Institute  wi  I h all  needed  .-.upport.  Tnc'  initiation 
of  ttie  current  program  was  tlio  result  of  tiie  vjork  carried 
out  with  ONK's  support. 
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F’lucti.iuL.io'1  in  the  fcjcal  h'l  cod  flov.'  ;.  rcdurc-s  a r.Lcody 
Xoca.1  f luc:lual  .i  on  in  th.r;  h.i.lr  tirnf-  'or  yas  - 

nncc  and  naLufrticn'b  Indcpondc.-nl,  _ in  variovin. 
areas  of  the  brain. 

T'ne  chan<jos  in  Iialf  time  is  related  to  vdaefne;  th'. 
area  of  the  bj'ain  in  CiUf  s,tlon  is  active  or  inactive. 
Just  as  in  slceJetal  muscles. 

because  it  is  !iard  to  control  the  activity  ir-;  the- 
bra.in,  an  oxlrGrr.ol  y riyid  prot(,<'ol  musi.  >e  ; licarcicd 
to  obtain  identical  data. 


C)  Tiicre  must  be  a foe:,!  ineciiai'iir.n  recrl.'tiivj  t';e 
hdcn.K’  flov;  to  veriour'  areas  of  ttic  brair;. 
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The  hl.uory  ol  div'.i.n  gc"-;'.  i.jfick  ;;fV''r<il  LhoiT  iiid  'y'  ■ i - ■ 
The  d.inc|,'r.-  c^i  (iivin':  end  divieg  G i ckn,  ; ha::  b-  e-n  !:now;: 
for  cl  lup.ii  t,  iii.e. 

AlrccuT/  nuririr-ed  yoarr:  aqo  during  the  buildi.ir';  of  t'-;- 
bridge  ucro.";'  t'no  r:  1 ru  i ru  Lppi  river  a jruyGicLun  :iu  d'-  a 
good  dcGci  i |jL  ; Ol  i o‘  how  dOO  pcool-  toicuc  l.rd  to  woi  t unii’  i- 
thal  prer:.L!i-o  V'/iLu  riit.lier  rapid  co;npro;.u.iO'i  aiid  dcc'^.iirp;  ■ . ' 
wlt’nout  ciiiy  e'Jitiical  ryinptore.  or-  d j.  ncoii.l  or  t . Tns  .'..v.t, 
p!iy;:ician  deneri  ,jed  In  detail  how  the  remaining  '.0  •£  t !■. 
workers  on  th-  j projcci  expcj; i encc.d  from  diaconrlori , _o  r--.-  h;v 
dec.-omprcsnioii-sickness,  a number  of  t’ncin  died. 

With  t;ie  recent  dovol oj-nnen t on  the  continc’nta]  r.holf  l-i' 
is  an  incroaoing  need  for  man  to  be  able  i.o  carry  out  v;or’-. 
not  only  in  siiallow  v;nter  but  at  greater  depths. 

The  U.S.  Nav^'’s  Seala’a  project  was  c"i  major  .st.c,n  tryin', 
to  learn  more  about  man's  ability  to  vjork  and  live  uridor 
vyater  for  a prolonged  time.  In  this  project  tiic  mait.  i'  v . ti 
gator  and  the  EEC  Resoarcii  Institute  v/ns  respoic..  i id  e for 
the  biomedical  monitoring  of  the  divers.  The  EEG,  tne  t:ii’ 
and  the  respiration  was  monitored  using  the  original  V'esla 
biomedical  recording  unit- 

Just  like  in  earlier  studies  of  jet  fighter  pilots  v.’hcie 
significant  changes  in  the  EEG  and  EKG  in  response  to  tlic 
enviro^-f'cnt  and  the  workload  vjqs  encountered,  marked  c'nange 
were  aisw  in  the  data  from  the  divers.  Biomedical  i.:onj 

toring  can  reveal  the  subjects'  physiological  esnd  mental 
response  to  the  task  required,  the  workload/ovc-rload  can  also 
be  assest.  Studiens  in  simulators  can  give  valuable  infor- 
mation but  the  only  v.'ay  to  learn  the  fir  l answc,i-.  xs  to 
monitor  the  divers  in  the  envir  nment  in  which  ho  is  going 
to  function. 

The  technical  prolalems  in  the  biomedical  monitoring 
of  EEG  v;as  emp'nernizod  by  dr.  Carl  Scliaefor.  "There  are 
obviously  great  difficulties  in  obtaining  good  EEG  records 
during  extended  simulated  dives  in  chambers". 
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Fguipm.  Ill  ICiS  been  i 

of  itit-'o 

and  ui  id.:  i.  (lonc.;  L:''alii.q. 

An  t.ho  Ve;  la  ayaLohi  four  rharinci  r.  of  analoq  ci.  ta  arc 
ainplUiod,  niodu  I a i,  ■ , ri.A  xcd  iincJ  i 'r-cordod  on  ‘iruilc-  IrrOCK 

bad.  Ic-iy  pov.'o.‘-..-d  Laj  ■<- -rocor’dai':'.,  i:,  ■ A i f .b.  d fnr  I'eanot'' 

opnra  I iof, . T:..,:  uaif.';.  ..ire  iillod  in  a v-'f'-L'.-r  tlgnt  r-larn 

v.'I'u.cii  in  carric'd  on  the  diver'.';  bacic  togc  i.i',.er  v.'.ith  tne  a.;.r 
bottle.-..  Tilt;  unit  per  1 or.'iii.y  na  L j ul  act  ory . bc€i  Giicloaed 
rcpo!  I . Kel  . ^ -H) . 

For  reco;ding  of  t:he  EKG  only  from  diverc  in  chcinbctr 
and  chambOL'-oporahors,  the  Vorla  Soatjjad  tu.a  been  mod j 1 i-.:U . 
With  tne  .'JeaLpad  EKG  can  be  mo'  i t ored  from  rifting  rubject:. 
thtougfi  the  ec.-at  of  their  (;at  tr.  i.;ef.  2,  6,  10, 

In  this  inve.stigation  we  r.tarted  out  v.''!-'-'  Vesli,.  I 
Inoiiiedical  monitoring  i-ystein.  It  war.  ba  r ion  J ly  ..ubmi  i;  i ■.  tu  re 
four  channel  EEG  rriachin'-’.  Jt  was  battery  , ..-'..ered  u’it  ii  four 
ink  pens,  writing  on  ei.ght  i.iicion  thick  pt.pcu  . it  was 
capable  of  40  minutes  of  recording  time  and  tolerated  8C  in 
any  direction. 

During  the  ONR  contract  period  the  Vesla  biotnodlcai 
recording  syr.;ter;i  has  been  redosigried  and  tested  out  with 
the  follov;incj  new  improvrnen ts . 

1.  The  analog  sicjnal.s  are  amplified  and  modulatc-d  on  4 
frequences. 

2.  The  modulated  signals  from  four  channels  are  mixed  itito 
one  channel. 

3.  The  four  data  channels  can  thus  be  recorded  on  any 
inexpensive  battery  pov/erod  single  track  tape  recorder. 

4.  Tiie  speed  fluctuation,  the  wow  in  the  tape-recorder  is 
corrected  by  a built  in  7K  HERTZ  signal,  used  for  flutt 
compensation. 

'j.  The-  output  of  the  Vesla  unit  can  be  transmitted  by  any 
standard  airline  radio  . 


I.  J'!U'  r.,i  C'l  . ■ ■!.  i-i,  ! ; > r.-  L.ipt.. 

ha;:  ' : ; L . ' y j " ' ’ ! , ' ■ > i d I ■> . ■ 'i  ;0:  ■ o j l.  ; . : , 

cc-mLc’*'.-;  I .'.at-  la  'Ci|  ;r..,l  t \< 

H.  TuC  n'".v  Vi'.'la  ay;.l  i-  'i.  I'!,';  l.'j  cfOi'cN-  ■ i pl.ra.. 

ill  III'-  ; ■ va.  L i i.  i i ;i ; j I.  , : i; . .i  - i''ui  ' . 'j  !'■•■■■- 

9.  V.'iih  ."ii  d(.'\'  lopi.:i  O'  ■ I ;"oin  i:-i  Cun'i.i- 

varc' i i id:  onu  i.ii.j uvo.l  <.  j ■ >-o  l!  'a  po.  : : 

l.o  atl.acli  Ihc  c- L v <;  t-.roJo.:.  L',-  '.'r;  dlV'.-ra'  non;.,  hei-cv  . 
tlio  ciivf  . 

]('.  Vyjtli  th' ' j\or'we()i.  I Vet.  v/’.i  li  ivc'  a aciiipul  - [•royi  ;;! ' I- 

oLccL-rotiic  ariuL'/'d'  of  tin':  ciata, 

M.  l-'or  monitor  inn  oi  i^KG,  1 roi.i  diver::.,  .in  ciiai';’..  w ,■  and  fio:i 
c;hi.'-,:;b-::r  operator  a trie  Veala  .SeaLjjad  dc.velop  <-ai  1 iei 
for  piintrj  haa  boon  r:uccoG.';iul  ] y i 1 icd . 

I. "’.  The  VcGla  f’.eatp.’ul  makcG  it  po;:,aible  to  record  tiir:  KI.G 
from  cittinn  .'".ui;  j c:ct;.',  in;:.  i(ie  and  outride  pt  t.  .;.:uj'e  ch::.n’,: 
Vv'j  tr  out  a t tdchriion  L.:  of  .Irug;;  throL;..:-,  the  .aeat  of  tiieii 
pant  • 

Tire  im[,)roved  Ve;:'' ’ II  r.yrd.r.m  hr  :'  ' i'  t.C'.sted  out  .in  div 

in  the  Oc.lofjor.'d  ai.t  or,  ine  v:.;  a :.-eo:,  n oj'  licrrv/ciy. 

In  co-oper:ation  with  tiio  A-'.or  Group  for'  operation  in  tl;.. 
Nortin  Sea  . Bounce  dives  down  to  GOO  feet  iicive'  succcs.rfu]  ] 
been  monitoi’oJ. 

^ The  On  Pcri'on  BI orricdiceil  Monitoi'lntj  \:a.';  succer'sfully  dor. 

? strated  to  trie  ,Navy,  I.CDR  Cal.l  and  iris  p;  ouirr  at  tiie  Test 

If  FtancjO,  Ei  Centro,  C.Ii''.  and  to  LCD,:  Roid’cind  tri.s  qroirp 

at  trie  US  .Wavy  Missel  Test  iRari<3<.:,  Point  [iuyu,  Calif. 

Reports  (.ncloscd.  Rof.  3,  12. 
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r,  a inf.-  n,  i . ■'Gi  i i 1 Ira  1 iLuL‘.  , G:ii.v>  la. ; y ol 
Lon.  v.'O  :ve  ;■  i.i.'  L'  J .'roni  lo-  im;  n:  m 

of  Mexico.  TGe  (lain,  f i o:a  lli'  Guff  .no  Lii-a  ITr  t 

DO  CC>!:.[K  . r nVli  C . 

port-  i rO”i  Lh':  F-iO!' v.'^ ' i un  GoV''’-‘.  iit  , to  ' 

honour  .'iofeLy  ir.d  tne  Mo’ v.'--  >1  an  K'' : ' a c! i CeU'a: 

ayioction  arui  v.'oi.’t', ii n , oiverr  dui  ii;f|  'ci'Criii  ;on; 
iha;  are  now  in  pn  ;rer;:  Lcj  i;..,  rove  Lhc’ 
epui  Lnc  larfciy  of  (’arvern. 


Oslo,  November  hi.  f‘J7G. 
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No.  C) , p.  56G  - Juno  197A. 
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. "ANXJflTY  AND  STREiSS'  STIMULATION  TO  ACillFVLMR!;':; ' 
SATISFACTION,  AND  WELI.-BLING  AS  VJKLL  AS  P4U1AK 
DOWN". 

XXlVth  International  Congress  of  Aviation  and  Space 
Medicine.  Jolianncsburg  Republic  of  South  Africa. 
October  24.  - 29.  1976. 


T!iC  iiiu.in  i I •’ (Mto:  ciut  i ri'j  lii-  c ):i ! i .'icL  fio.-'ioJ,  ;>iir  l Ir  > ' 

ami  pr-( I C'd  i;K-l<Tial  ..L  Uia  J ol  1 mj  i. , cal.  1 : 


Ml'lC  and  ilKG  recordliir;  on  :'t,.i'idaid  nincio  1 rac';  casai.-tL-  ta[K-r. 
'I'i.o  Voaia  Gyntor,'.  lor  Dal  .^  C't.d  Ic  clJ  on  iitici  Wo.’  Jd-W.Lde  Iniia  i:.-  ch 


L'  • 


.1  n I crnat  ional  f'lC-'L  i ncj  ol  tiic  I’uvlovinii  Gocioty,  Oalo  fjC-pl  . 


] 'J'/ 


Mon  7 ! or  Lnf|  of  EKG  v;il.!i  I he  Vonla  If  c'qui  p;ncri  t arid  ae;il;  ;7ad  in 
lators  and  aiicrafta. 

The  AA  til  Annual  Scientific  Meetino  of  the  Aer onpace  Kodical 
Aaaociation , La a Veqaa,  May  7 - 10  1973. 


Remote  EKG  monitoring  and  recording. 

Round  table  conference.  Possibilities  and  liniinations  of  new 
methods  of  data  collection  ernd  analysis,  Marseille,  Sept.  ] - 7.  197 


A dead  man's  button  in  cornmer'cial  airliner. 

The  XXI  International  Congress  of  Aviation  and  Space  Medicine 
Munich,  Sept.  17  -21  1973. 

Mental  and  physiological  environmental  requirements  irr  manned  flight 

N/iTO  Agard  Cor.feronce,  Soesterburg,  Holland,  Sept.  3 - 7 1973. 

Monitoring  of  heart  failure  via  seat  pad  EKG. 

A safety  device  for  com.mercial  airliners. 

A dead  man's  button. 

F'light  Safety  Foundation's  26th  International  Air  Safety  Seniina;', 
Lisbon,  Protugal,  Nov.  A -7  1973. 


Vi/orkship  or.  ethical  considerations  in  hyperbaric  research. 
Introduction  to  the  discussion. 

First  Annual  Scientific  Meeting  of  the  European  Undersea  Biomedical 
Society,  Stockholm,  June  13  - 15,  1974. 


f'l.  (.-'jliKiu.  ; r ru‘.  .1!.'  • -I  tcLr.lcdl  ;;  L j :i.u  1 L ion  Jo.'"  inli-v-':' 

1 ■ . i II . 

Sc'vciitii  Anr.ual  Cot . ! i i . jiica  <•[  t rs.-'urncj  cU  ic  T-Qr-jf-ly,  Mov.’  O'  • 
t;ov.  . 0 - lO'/; . 

9.  Ari>.icf-y  u:.J  r.lro:::.  .‘'Li.’.'ui-  Ijoa  to  .icOii  ovomcnl  , sai  i idct  i on  , va-  1 ! 
boJno  :'i<i  pal,  nol  O',  i o.-il  ia-iuvior. 

Ntito  /u'jai'd  .1 ; . I or  n.i  L ioi  la  1 Conference'.  D itii-mn  j on:.;  of  anxic;l.y  and  c 
Vokrciu'n'on , O.'lo  NorvMV  June  30.  197L'. 


10.  MenrierJcotr.  ar’nc  j cirmul  in'aoLcr  pa  huvbnnnen. 

(Hcm'a  doility  ann  capabiLlly  for  work  on  ti^c  ocean  floor.) 

Syinphor.luin  on  K,arir.e  Technology.  Norv/egian  .Society  of  Chartred 
Enginecrr.,  Geilo,  December,  1.  - 0.  1975.  Norv/ay. 

11.  Stress  t-er.ponsG  and  stress  tolerarce  in  fighter  pilots  during  t G 
man  envoi's . 

Agard,  Specialists  Aerospace  Medical  Panel  Meetings,  Copenhagen, 
Denmark,  April  5 - 9 ]976. 

12.  Navy-wide  workshop  on  high  pressure  biomedical  research. 

Naval  Coastal  Systems  Laboratory,  Panama  City,  Florida, 

March  9-11  1970. 


